An accelerated solvent extraction (ASE) device was evaluated as a semi-automated means of extracting arsenicals from ribbon kelp. The effect of the experimentally controllable ASE parameters (pressure, temperature, static time, and solvent composition) on the extraction efficiencies of arsenicals from seaweed was investigated. The extraction efficiencies for ribbon kelp (approximately 72.6%) using the ASE were fairly independent (< 7%) of pressure, static time and particle size after 3 ASE extraction cycles. The optimum extraction conditions for the ribbon kelp were obtained by using a 3 mL ASE cell, 30/70 (w/w) MeOH/H 2 O, 500 psi (1 psi = 7 KPa), ambient temperature, 1 min heat step, 1 min static step, 90% vol. flush, and a 120 s purge. Using these conditions, two other seaweed products produced extraction efficiencies of 25.6% and 50.5%. The inorganic species present in the extract represented 62.5% and 27.8% of the extracted arsenic. The speciation results indicated that both seaweed products contained 4 different arsenosugars, DMA (dimethylarsinic acid), and As(V). One seaweed product also contained As(III). Both of these seaweed products contained an arsenosugar whose molecular weight was determined to be 408 and its structure was tentatively identified using ion chromatography-electrospray ionizationmass spectrometry/mass spectrometry (
Introduction
Dietary intake is one of the major pathways for arsenic exposure. Dietary sources contain a variety of arsenicals which differ dramatically in their respective toxicities. Based on a "total" or acid digested arsenic analysis, sea-food is one of the major sources of dietary arsenic [1, 2] . The majority of arsenicals associated with seafood are generally highly derivatized, non-toxic arsenicals (arsenobetaine, etc) while toxic inorganic arsenic [As(III) and As(V)] is usually a minor component (Table 1) . One of the analytical needs required to assess risk is a quantitative or nearly quantitative extraction of the arsenicals with a major emphasis on preserving the original species specific information throughout the sample preparation procedure. The quantitative extraction aspect is also essential because without it, the extraction may be selectively removing the non-toxic species while leaving the toxic species unextracted/undetected within the solid matrix.
Sonication in combination with MeOH/water solvent mixtures has been used in an attempt to quantitatively extract arsenicals from seafoods [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Similar extraction procedures have been applied to seaweed products which are typically ingested by the Asian Pacific subpopulations [15] [16] [17] [18] [19] [20] [21] [22] [23] . Quantitative extraction has in some cases been achievable on standard reference materials (SRMs) while it has been somewhat more difficult to achieve a thorough extraction on actual seaweed samples. This has led to attempts to utilize enzymatic assisted extractions of seafoods [24] . Accelerated Solvent Extraction (ASE) is a relatively new extraction technique that has the capability of optimizing solvent mixtures, applied pressure, temperature and static time in order to obtain a more quantitative extraction [5, 18, 25] . Once the arsenicals are extracted, a variety of separation techniques have been used in combination with elemental [7, 10, 11, 13, 21, [25] [26] [27] and structural [9, 15, 16, 18, [28] [29] [30] based detection schemes. The degree to which a complete separation is needed is somewhat application dependent, but as the list of potential extractable arsenicals grows, the probability of misidentification also increases.
This paper addresses the optimization of the ASE parameters such as static time, pressure, solvent, and temperature for the extraction of arsenicals from seaweed. The ASE optimization includes an evaluation of the effect each parameter had on the determined distribution of arsenicals in ribbon kelp. Ribbon kelp was chosen for the optimization because it contains 3 arsenosugars [18] . Fi-nally, the complex mixture of arsenicals extracted from these natural products are discussed with regard to chromatographic resolution and detector selectivity.
Experimental

Reagents
The ribbon kelp (Algaria Marginata) and Sargassum Muticum were received from Puget Sound, WA. The Seaweed A was purchased from a local specialty market. The HPLC grade methanol (MeOH), the certified A.C.S. hydrogen peroxide 30% (H 2 O 2 ), and tracemetal-grade ammonium hydroxide (NH 4 OH), were purchased from Fisher Scientific (Pittsburgh, PA). The A.C.S. reagent grade ammonium carbonate ((NH 4 ) 2 CO 3 ) and the ultrapure reagent grade nitric acid (HNO 3 ) were purchased from Aldrich (Milwaukee, WI) and J. T. Baker (Phillipsburg, NJ), respectively. The 18 MΩ water was from a Milli-Q Water System by Millipore (Bedford, MA) . The germanium and yttrium used to prepare the internal standard were SPEX Plasma Standards purchased from SPEX Industries, Inc. (Edison, NJ). The arsenite [As(III)] and arsenate [As(V)] were purchased from SPEX CertiPrep (Metuchen, NJ). Dimethylarsinic 
